The challenge of increasing the impact of regional journals has received much attention. While funding and research agencies require the acceptance of papers from foreign authors as a means of increasing citations, Brazilian journal editors dispute the impact of this measure. This study aimed to evaluate, for Brazilian medical journals, whether the number of citations a document received was influenced by the authors' institutional affiliations or other predictive factors related to the paper or the journal. Sixty-one medical journals published in Brazil in 2012 were selected for analysis. SCImago and Scopus were used to extract the articles and their data. The number of citations a document received in 5 years was analyzed according to the authors' affiliations, language, document type, SCImago Cites per Document, and journal subject category. After adjusting for covariates by multivariate analysis, documents with collaborative international affiliations showed a citation increase of 0.17 (95% CI: 0.084-0.216) over documents by Brazilian authors. Significant increases in citations were also observed for bilingual documents (0.329; 95% CI: 0.236-0.380), English-only documents (0.159; 95% CI: 0.078-0.203), articles (1.590; 95% CI: 1.363-1.714), reviews (2.752; 95% CI: 2.355-2.972), and those under the subject category of hematology (1.280; 95% CI: 0.756-1.604). In summary, while collaborative international authorship increased citations in the investigated journals, language, type of document, and subject category had a stronger impact on the number of citations.
Introduction
In academia, where research strongly influences nominations, promotions, and funding, researchers worldwide seek to publish in internationally prestigious journals, as opposed to regional journals with lower impact factors (Meneghini et al. 2008; Brandao et al. 2017) . Lacking strong articles, the impact of these regional journals tends to decrease, forming a vicious cycle that puts them in jeopardy (Brandao et al. 2017; Coura and Willcox 2003) .
Efforts have been made to raise the impact factors of regional journals (Meneghini et al. 2006) . In Brazil, since 2014, the Scientific Electronic Library Online (SciELO) has been integrated with the Web of Science platform (WOS) as the SciELO Citation Index (Sci-ELO CI) (Ainsworth and Russell 2018) . In 2016, SciELO established various criteria for including journals in its collection, including the requirement that at least 25% of published papers have authors with foreign institutional affiliations (SciELO 2017; Freire 2014; Marques 2015) .
This requirement has generated controversy among journal editors who object to such interference in their editorial autonomy, arguing that there is little scientific support for this criterion. They have argued that foreign authorship cannot be considered a seal of scientific quality per se, noting that they already receive a large number of manuscripts from abroad, most of which are rejected for poor scientific quality (Freire 2014; Marques 2015; Cruz 2013 Cruz , 2014 Abrasco 2014) .
The present study, therefore, aimed to investigate whether, in documents published in Brazilian medical journals, the type of institutional affiliation-namely, national (only Brazilian), foreign, or internationally collaborative-influenced the number of citations the document received. Moreover, as a secondary objective, we sought to identify predictive factors associated with the document and the journal that significantly influenced the number of citations and adjust the impact of each factor through multivariate analysis.
Materials and methods
We analyzed 61 Brazilian medical journals listed in the SciELO database in 2012 (Supplementary data, Appendix). SCImago Journal Rank (SCImago 2007) was used to identify journals of interest, and searches were restricted to the following: subject area: medicine; country: Brazil; publication type: journal; year: 2012; and display only: SciELO journals. One journal title (International Archives of Otorhinolaryngology; ISSN: 1809-9777) was manually added because the country of origin was wrong.
The Scopus database (Elsevier 2016) was used to extract articles and their data and to obtain ISSN numbers for each journal; searches were limited to the year 2012. Data were entered into an Excel spreadsheet. Extractions were performed on a single day (March 5, 2017) to avoid changes in the number of citations. We adopted a period of approximately 5 years between publication and data extraction to allow for sufficient accumulation of citations; this was done to show the differences between comparison groups, in accordance with previous methodologies (Colantonio et al. 2015; Kulkarni et al. 2009; Royle et al. 2013) .
Initially, we retrieved 6859 documents, from which we extracted data regarding language, document type, subject, and SCImago Cites per Document (2 years). These variables were used in multivariate analyses to adjust for the effect of institutional affiliation on the number of citations. Sixty-four documents did not identify the authors' country 1 3 affiliations (articles = 5; errata = 49; letters to the editor = 10). Thus, 6795 documents were used for the analysis of institutional affiliation.
Institutional affiliation was the main independent variable of interest-that is, how the number of citations behaved according to the authors' affiliations. The affiliation data of each document were processed manually, and countries with duplicate records were excluded, crediting only once the participation of each country by article; no weights were attributed based on author order, following previous methodologies (Colantonio et al. 2015) . Document authorship was classified into three sets: (1) national: all authors had Brazilian affiliations; (2) international: all authors had foreign affiliations; and (3) collaboration: authors had both national and international affiliations. This third set was subdivided into first-author Brazilian and first-author foreign.
Statistical analysis
Data were imported into Minitab 17.0 (State College, PA, USA; 2013). Descriptive analyses of categorical variables and the number of citations were performed according to author affiliation, language, document type, and journal subject.
The number of citations each document received showed asymmetric distribution (nonnormal). To correct distribution asymmetry, the outcome variable was transformed by the Napierian logarithm of the number of citations + 1, ln (citedby + 1), following Royle et al. (2013) . The distribution of the transformed outcome variable was closer to normality. We used linear regression tests on the transformed variable (dependent variable) for the inferential analysis of the predictor (independent) variables and the definition of statistical significance. Subsequently, to leave the regression coefficients in the original scale of the number of citations, the exponential transformation of the number of citations − 1, exp (citedby − 1) was performed, and these values are presented in the results. For the variable of interest (i.e., number of citations), we decided to present, in addition to the median and interquartile range, the mean and standard deviation, as used in previous studies (Royle et al. 2013; Lira et al. 2013) .
Univariate analyses were used to identify variables related to the journal (subject category and SCImago Cites per Document, 2 years) and the article (document language, type of document) that influenced the number of citations. These predictor variables were included in multivariate analyses to adjust the coefficient of the primary variable (institutional affiliation).
Results
In total, 87 countries contributed, with 7390 entries in Brazilian medical journals in 2012. Brazilians participated in 5910 (80%) publications, followed by the United States with 242 (3%) participations, Portugal with 135 (2%), and China with 116 (2%). Foreigners accounted for 1480 participations in total. Table 1 shows the complete list of countries and their participations, categorized by the Human Development Index (HDI). Among the documents with foreign affiliations published in Brazilian journals, 66% came from countries with very high HDIs, while 28% were high, 5% were medium, and 1% were low.
Classifying the documents according to affiliation group, 81% were by authors with exclusively national affiliation (Brazilians only; n = 5505), 13% were exclusively foreign 1 3 (independent, if different foreign countries participated in the same document; n = 885), and 6% were internationally collaborative (Brazilian and foreign; n = 405). The mean numbers of citations over 5 years for the national, foreign, and collaborative groups were 3.6 (SD ± 4.9), 4.6 (SD ± 6.6), and 5.3 (SD ± 7.0), respectively (Table 2) . Simple (univariate) regression analysis showed that foreign and internationally collaborative affiliations 
increased the number of citations by 0.147 (95% CI: 0.075-0.223) and 0.368 (95% CI: 0.248-0.50), respectively, compared to national affiliations (Table 3) . Among the documents published in collaboration (n = 405), whether the first author was Brazilian (n = 317) or foreign (n = 88) had no significant impact on the number of citations (p = 0.188). Bilingual (English and Portuguese) (48.24%) and English-only (39.25%) documents accounted for a total of 87.49% of the publications (n = 6001). The mean numbers of citations over 5 years for documents published in English, English and Portuguese, Portuguese only, and others were 4.4 (SD ± 5.9), 3.8 (SD ± 5.2), 1.8 (SD ± 2.6), and 2.2 (SD ± 4.5), respectively.
Regarding document type, articles accounted for 80.57% (n = 5526) of all publications, followed by 7.11% for reviews (n = 488). The mean numbers of citations for articles and reviews were 3.96 (SD ± 4.9) and 7.26 (SD ± 9.9), respectively.
Aside from document language and document type, variables related to journal subject category and SCImago Cites per Document for 2 years were statistically associated with the number of citations (p value < 0.05); these were inserted into the multivariate analysis for covariate adjustment (Table 4 ). In general, there were more citations of bilingual (English and Portuguese) documents (0.329; 95% CI: 0.236-0.380), English-only documents (0.159; 95% CI: 0.078-0.203), articles (1.590; 95% CI: 1.363-1.714), short surveys (9.095; 95% CI: 3.320-14.565), reviews (2.752; 95% CI: 2.355-2.972), subject category: hematology (1.280; 95% CI: 0.756-1.604), and other subject categories and collaborative (national and international) affiliation (0.170; 95% CI: 0.084-0.216). Foreign affiliation was not associated with the number of citations after covariate adjustment. The coefficient of determination (R 2 ) showed that 31.39% of the dependent variable (i.e., number of citations) could be explained by the independent variables present in the model.
Discussion
This study's sample was limited to the SciELO Brazil Collection; we only considered journals that met the criteria and were open-access publications. These journals were regularly evaluated by SciELO Brazil based on inclusion criteria related to the percentage of (Table 3 ). However, with covariance adjustments made through multivariate analysis, having foreign-affiliated authors did not affect the number of citations for the same documents (Table 4) . Several factors, in addition to authors' affiliations, can interact to increase citations. For example, foreign authors, compared to national authors, might publish more systematic reviews or more English-language documentstwo factors that are related to a higher number of citations. In such cases, foreign authorship might be falsely associated with increased citations when the actual cause relates to the effect of covariables.
International collaboration increased the number of citations of documents in the investigated journals. Though a statistically significant difference was found, the magnitude of effect was small, with an increase of 0.17 citations in 5 years (95% CI: 0.084-0.216) compared to documents with national authorship. The mean numbers of citations for national, international, and collaborative groups were 3.6 (SD ± 4.9), 4.6 (SD ± 6.6), and 5.3 (SD ± 7.0), respectively. Meneghini et al. (2008) analyzed documents published by seven journals to evaluate the influence of authors' origin on citations and divided them into groups. The mean number of citations for the Latin American and collaborative group (5.25) was significantly higher than that of the Latin American and noncollaborative group (3.38). Their results also showed that 77% of the articles in the Latin American group had international collaboration, with Brazil accounting for 26.7%. These results are much higher compared to our findings, which indicated that only 6% of articles had international collaboration. Royle et al. (2013) used systematic reviews (n = 1261) for citation analysis. Documents were considered collaborative if there were authors from more than one country, regardless of origin. Collaborative documents accounted for 16% of the total, and the mean number of citations (32.1) was significantly higher (p = 0.000) compared to documents where all authors were from the same country (25.5).
When we compared the order of authorship in collaborative documents, we found that whether a Brazilian or a foreign author was first did not have a significant impact on citations (p = 0.188). In collaborative studies, the importance of the first author and his or her affiliation compared to that of the last author might be considered to influence the number of citations. Winnik et al. (2013) examined the socioeconomic characteristics of the last author's country and the relationship between conference acceptance, full-text publication, and the number of citations in 2 years; they also conducted a sensitivity analysis to determine the use of the first author's origin rather than the last author's. Their results did not show significant differences.
The present study tested some predictive factors related to increases in citations. Bilingual (English and Portuguese) (48.24%) and English-only (39.25%) documents represented 87.49% of the publications (n = 6001). Regression analysis revealed that bilingual Diekhoff et al. (2013) found that the publication of English-language papers in multilingual medical journals increased their visibility and international recognition while decreasing self-citation. In a study of Brazilian ophthalmology journals, Lira et al. (2013) found that papers in Portuguese were less likely to be cited than those in English. They emphasized the importance of regarding English as the official scientific language, suggesting that editors encourage authors to adopt English in their future papers. Another variable-document type: article-accounted for 80.57% of all publications in this study, followed by reviews. Multivariate analysis showed that document type also influenced the number of citations. Compared to letters, citations were increased for short surveys, review articles, and articles by 9.095 (95% CI: 3.320-14.565), 2.752 (95% CI: 2.355-2.972), and 1.590 (95% CI: 1.363-1.714), respectively. Royle et al. (2013) verified that 17% of review papers gathered 50% of the total citations, noting that systematic reviews and meta-analyses had more citations than other types of documents. The systematic reviews included in their study had a mean of 6.6 citations per year (mean of 26.5 over 4 years), and the average 2-and 5-year impact factors of the journals they were published in were 4.3 and 4.6, respectively. This indicated that the impact factors of systematic reviews were higher than the mean impact factors of the journals they were published in; thus, reviews may increase the impact factors of the journals in which they are published.
SCImago Cites per Document (2 years) was also a significant predictor. As expected, for each journal impact point, the published document received an average of 1.064 more citations (95% CI: 0.970-1.114). This suggests that the methodology and data used in our study were reliable. Royle et al. (2013) also observed the statistical significance of journal impact-such as journal impact factor (r = 0.453, p < 0.001) and SCImago Journal Rank (r = 0.438, p < 0.001)-for the number of citations. Meanwhile, perhaps because only Brazilian authors were analyzed, Moreira (2017) found that the average number of citations in articles published in cardiology journals had a low correlation with journal impact.
In the multivariate analysis, the subject category of medical journal was also a predictor of the number of citations. The biggest difference was that hematology journals were found to receive an average of 1.280 (95% CI: 0.756-1.604) more citations than geriatrics and gerontology journals.
The coefficient of determination (R 2 ) of the multivariate regression model showed that 31.39% of the dependent variable could be explained by the independent variables present in the model. Kulkarni et al. (2007) studied 328 articles published in three high-impact medical journals 5 years after publication. Nine variables were extracted and analyzed for each article through univariate and multivariate regression, and the model explained approximately 20% of the variance (adjusted R 2 = 0.20) in annual citation rates. This study has some limitations. The time period was limited to 2012, and we acknowledge that longitudinal fluctuations may occur, especially regarding the proportion of papers with foreign or collaborative affiliations published in Brazil. However, using journals indexed in SciELO-which is the largest database of Brazilian journals-we obtained a sample large enough to answer the research question. That would not have been possible if WoS had been used instead since it indexes only some Brazilian journals. Although the journals were limited to those indexed in SciELO, they represented about 70% of all journals, characterized by more rigorous scientific standards than those outside the collection.
This study mainly concerned Brazilian journals, and the results may lack external validity. However, we believe the conclusions might be extrapolated to other countries with similar backgrounds and regional journals with similar impact factors.
Conclusion
In documents published in Brazilian medical journals in 2012, citations were increased when the authors were internationally collaborative. However, the magnitude of effect was small-an increase of 0.17 citations over 5 years compared to documents with national authorship.
The analyzed predictive factors had a significant influence on the number of citations received, including language, document type, SCImago Cites per Document (2 years), and journal subject category.
